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(57) ABSTRACT 

A holographic stereogram printing system to print holo 
graphic stereograms With good ef?ciency and no drop in the 
operating rate of the imaging system and holographic 
printer. An imaging system control section of an imaging 
system comprises an operating section that along With 
controlling the operation of the camera according to the 
desired selection of the user such as imaging method, image 
siZe selection or image layout, also creates an information 
management ?le for the base image based on the control 
information. A holographic stereogram printer prints out a 
holographic stereogram according to the information man 
agement ?le provided along a transmission path. 

3,011,920 A 12/1961 Shipley, Jr. 4 Claims, 7 Drawing Sheets 

m 16 16 
1 1 1 I'In S 

O 

/‘\ 131 \ 13,. 

MI 1'. 
121 122 ‘I211 

IMAGING IMAGING IMAGING EXTERNAL EXTERNAL 
SYSTEM ~14 SYSTEM N142 SYSTEM ~14 DATA DATA ~15" 
CONTROL ' CONTROL CONTROL " RECEIVE RECEIVE 
SECTION SECTION SECTION SECTION w151 SECTION 

19 20 187 181 Is: ' 18 X 
S S S 8 L 

HOLOGRAPHIC 
STEREOGRAM IMAGE HOLOGRAPHIC HOLOGRAPHIC HOLOGRAPHIC 
PRINTER PROCESSING STEREOGRAM STEREOGRAM STEREOGRAM 

SECTION PRINTER PRINTER PRINTER 







U.S. Patent Aug. 17, 2004 Sheet 3 0f 7 US 6,778,302 B2 

om 



U.S. Patent Aug. 17, 2004 Sheet 4 0f 7 US 6,778,302 B2 

mmkzEm §<mOOwmwPm OMIQEUOAOI 
k 

w R 

ZOFOmw OEwmmoOmQ mGSE 

29.5mm JOWFZOO 

w @ 

EmPw>w 026(2 w ow 
ml 

vdE 

pm 

mm 





U.S. Patent Aug. 17, 2004 Sheet 6 0f 7 US 6,778,302 B2 

PIGS mozmmmmmm 



U.S. Patent Aug. 17, 2004 Sheet 7 0f 7 US 6,778,302 B2 

mmPzEm §<mOOmmmPw OHInEEUOJOI w 9N 

50E 



US 6,778,302 B2 
1 

HOLOGRAPHIC STEREOGRAM PRINTING 
SYSTEM, HOLOGRAPHIC STEREOGRAM 
PRINTING METHOD AND HOLOGRAPHING 

DEVICE 

This application is a continuation of application Ser. No. 
09/795,446, ?led on Mar. 1, 2001 now US. Pat. No. 
6,559,983. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a holographic stereogram 
printing system, hologram printing method and an imaging 
device for printing out holographic stereograms recorded on 
a hologram recording medium. 

2. Description of the Related Art 
A holographic stereogram is made for eXample by using 

a plurality of images as a base image obtained from an object 
sequentially captured from different vieWing points, and 
recording these images in sequence in rectangular or dot 
shaped hologram elements on one hologram recording 
medium. 

When for eXample making a holographic stereogram 
possessing only parallaX information in lateral directions, a 
parallaX image roW 101 is obtained consisting of a plurality 
of images having parallaX information in the lateral 
directions, by sequentially capturing images of an object 100 
from laterally different vieWing points as shoWn in FIG. 6. 
Each of the images 102 comprising the parallaX image roW 
101 is then recorded in sequence as consecutive rectangular 
hologram elements in the lateral direction on the recording 
medium 103. A holographic stereogram possessing parallaX 
information in the lateral directions is acquired in this Way. 

In this holographic stereogram, the plurality of images 
102 acquired by capturing sequential images from laterally 
different vieWing points are sequentially recorded as rect 
angular hologram elements in the lateral direction so that 
When a person vieWs the holographic stereogram With both 
eyes, different pieces of tWo-dimensional information are 
seen respectively by the right eye and the left eye. The 
person perceives a parallaX (or visual difference in angle) 
creating a three-dimensional image. 

Besides the above, many studies also have been made of 
three-dimensional display technology utiliZing holographic 
stereograms. A printer system for making holographic ste 
reograms also has been disclosed (A. Shirakura; N. Kihara; 
S. Baba: “Instant holographic portrait printing system”, 
Proc. SPIE Vol. 3293, p.246—253, Practical Holography 
XII). 
An eXample of technology applying a holographic ste 

reogram printing system to portraits, (A. Shirakura; N. 
Kihara; S. Baba: “Instant holographic portrait printing 
system”, Proc. SPIE Vol. 3293, p.246—253, Practical Holog 
raphy XII) is shoWn in FIG. 7. In the eXample shoWn here, 
the imaging (photographing) With the imaging system 200 
requires 7.5 seconds, the hologram printing With the holo 
graphic printer 210 requires 180 seconds and the subsequent 
processing requires 10 minutes. Assuming for instance that 
this system is operated at an amusement park, With one 
holographic printer 210 for the imaging system 200, the 
operating rate for the imaging system Will of course decline. 
Also, if for some reason the imaging time for the imaging 
system 200 takes longer than the holographic printing by the 
holographic printer 210 then the operating rate of the 
holographic printer Will Worsen. 
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2 
Further, When printing data such as from the Internet by 

using this system, contriving some means to sequentially 
store and print out many image data is required. 

SUMMARY OF THE INVENTION 

In vieW of the above problems With the related art, this 
invention has the objective of providing a holographic 
stereogram printing system and hologram printing method to 
print holographic stereograms With good ef?ciency and 
Without a drop in the operating rate of the imaging system 
and the holographic printer. This invention has the further 
objective of providing an imaging device capable of making 
print outs of holographic stereograms on a holographic 
printer With good ef?ciency. 

In order to achieve the above objectives., the holographic 
stereogram printing system of this invention comprises a 
base image provision means to provide a control information 
?le relating to the base image used in the hologram and the 
base image, a transmission path to transmit the base image 
and control information ?le from the base image provision 
means, and a printing means to make printouts of the 
holographic. stereograms based on the base image according 
to the control information ?le. 
The holographic stereogram printing system of this inven 

tion is further comprised of a plurality of base image 
provision means to provide control information ?les relating 
to the base image and that base image used in the hologram, 
a netWork means for transferring and apportioning the base 
image and control information ?les from the plurality of 
base image provision means, and a plurality of printing 
means to make printouts of the holographic stereograms 
based on the base image according to the control informa 
tion ?le apportioned from the plurality of base image 
provision means. 

The holographic stereogram printing system of this inven 
tion is yet further comprised of an image processing means 
for speci?ed processing on said base image provided from 
the base image provision means by Way of the transmission 
path, and the printing; means makes printouts of the roW of 
images subjected to the speci?ed processing by the image 
processing means according to the control information ?le. 

In other Words, this is a system Wherein a plurality of 
camera units or data from a netWork, such as the Internet, are 
collected in an image distribution means such as a computer, 
and the collected image data are assigned appropriately to a 
plurality of holographic printers to print the holographic 
stereograms. 

Also, ID numbers are assigned to each data by the server 
computer to make specifying What image has become What 
holographic stereogram easy, and embedding these ID num 
bers in the image of the holographic stereogram proves 
convenient during actual use. 

BRIEF DESCRIPTION OF THE DRAWINGS. 

FIG. 1 is a block diagram shoWing the structure of the 
holographic stereogram printing system according to the 
?rst embodiment of the invention. 

FIG. 2 is a draWing of the format of the control informa 
tion ?le. 

FIGS. 3A and 3B are draWings shoWing the structure of 
the hologram printer. 

FIG. 4 is a block diagram shoWing the structure of an 
adaptation of the holographic stereogram printing system of 
the invention. 

FIG. 5 is a block diagram shoWing the structure of the 
holographic stereogram printing system according to the 
second embodiment of the invention. 
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FIG. 6 is a block diagram describing the system of the 
related art for making a holographic stereogram. 

FIG. 7 is a draWing describing an example of applying the 
holographic stereogram printing system to portraits. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The embodiments of the invention are next described 
While referring to the accompanying draWings. The inven 
tion is not limited by the folloWing examples and optional 
changes in the structure may be made Without departing 
from the scope or substance of the invention. 

A holographic stereogram printing system 1 of FIG. 1 is 
explained ?rst. In this holographic stereogram printing sys 
tems 1, an imaging system 2 to photograph (image capture 
a hologram base image, and one hologram printer 4 to make 
print outs of the holographic stereogram are connected by a 
transmission path 3. 

The imaging system 2 may for instance be a camera 
moving in a straight line along an image capture track to 
rapture images of an object or may be rotating during the 
image capture and capable of panning, etc. Here, as shoWn 
in FIG. 1, a camera 2b moves along the image capture track 
2a While ?xed to face the target object M, and a base image 
is acquired utiliZing the imaging system 2 by multiple image 
capture of the object M from different positions. The imag 
ing system is controlled by the imaging control section 2c 
according to user operation, and a control information ?le 
created in the imaging system 2 is added to the base image. 
The control information ?le holds all types of information 
relating to the base image and contains main elements such 
as identi?cation numbers. A more detailed description is 
related later on, hoWever a format consisting of an identi 
?cation number added to information relating to attributes 
such as the base image and image capture conditions When 
the base image Was photographed (image captured) by 
means of the imaging system 2 is listed. 

The transmission path 3 sends the base image and the 
control information ?le to the hologram printer 4 from the 
imaging system 2. The hologram printer 4 makes printouts 
of the holographic stereogram based on the base image 
according to the control information ?le provided by Way of 
the transmission path 3. The look-up table, image brightness 
and the aspect ratio are optimiZed based on the image 
capture (photography) conditions listed in the control infor 
mation ?le, and holographic stereogram exposure per 
formed. 

The imaging control section 2c comprises an operating 
section, and controls operation of the camera 2b according 
to the selections desired by the user such as selection of the 
image capture method, selection of image siZe, and selection 
of image capture layout. The imaging control section 2c also 
creates a control information ?le. A speci?c example of the 
control information contained in this control information ?le 
is explained While referring to FIG. 2 and Table 1 described 
later on. 

Control information consists of a 4 byte image data 
identi?cation ID, a 42 byte image capture information, a 33 
byte application (APL) information, a 2 byte composite 
image information, a 130 byte character information, and a 
2 byte print count information as shoWn in FIG. 2. 
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TABLE 1 

FIELD NAME BYTES DATA FORMAT 

Image data ID 
Image capture time 
Image capture distance 
Image capture method 
Image capture angle 
Image capture track length 
Image capture image size 
Image capture resolution 
Image capture date/time 
Image capture layout 
Image capture source 
Image capture shutter speed 
Application ID 
Application ?le name 
Foreground image ID 
Background image ID 
Foreground character code ID 
Foreground character information 
Background character code ID 
Background character information 
Print count 
Reserved 

4>~ Q Ln 
mmwwpwwwmwwwwmmmgwwgwg UUUUUUUUJ>UUUUUUJ>UUUUUUUUUUUUUUUUUUUUUUUUUU 

The image data identi?cation ID is for identifying image 
data photographed by the camera 2b of the imaging system 
2 and is usually assigned as a serial number. 

Image capture information is information relating to con 
ditions of the imaging system 2 When the target object M is 
photographed (image captured) for example by the camera 
2b. More speci?cally, as shoWn in Table 1, the image capture 
information can consist of the image capture time, image 
capture distance, image capture method, image capture 
angle, image capture track length, image capture image siZe, 
image capture resolution, image capture date/time, image 
capture layout, image capture source, and image capture 
shutter speed. TWo bytes are assigned to the image capture 
time, the ?rst byte indicates a tWo-digit integer and the 
second byte indicates tWo digits beloW the decimal point. 
For example, 0725h signi?es image capture (photography) 
at 7.25 seconds. The image capture distance is shoWn by 
four byte integers The image capture method signi?es 
an image capture method utiliZing the camera 2b and 
distinguishes the image capture into image capture by 
re-centering, image capture by rotation, image capture by 
panning, and image capture by straight track, etc. The image 
capture angle is shoWn by an integer of tWo bytes and is the 
image capture angle versus the target object M of the camera 
2b. The image capture track length is shoWn by an integer of 
four bytes. The image capture siZe consists of eight bytes, 
the upper four bytes indicate the image capture Zone hori 
Zontal siZe and the loWer four bytes indicate the image 
capture Zone vertical siZe The image capture resolu 
tion consists of eight bytes, the upper four bytes indicate the 
horiZontal resolution (pixels) and the loWer four bytes 
indicate the vertical resolution (pixels). The image capture 
date/time consists of eight bytes of Which one byte is a 
dummy and the remainder indicates the year, month, day, 
hours, minutes and seconds. The image capture layout 
consists of one byte and signi?es the horiZontal/vertical 
rotation angle. The image capture source consists of tWo 
bytes, and for the camera 2b the upper one byte indicates the 
manufacturer ID, and the loWer one byte indicates the model 
ID. The image capture shutter speed is assigned tWo bytes. 
The application information consists of the application ID 

and the application ?le name. The user selects the, type of 
image to print out for the holographic stereogram by using 
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the imaging control section 2c. The imaging control section 
2c checks Whether the user as selected a 3-dimensional print, 
a moving image print, a still image album print or a custom 
effect print such as a morphing, selects from the various 
image processing softWare in the softWare storage section, 
loads the softWare into the RAM and runs the softWare. An 
ID matching the selected application is provided as a one 
byte application ID. The application ?le name is expressed 
Within 32 characters in ASCII code and is a ?le name 
speci?ed by the application ID for storing the ?le informa 
tion required for printing in each application. In the case of 
a still image print, the number of still images to print and the 
?le names for each still image are listed Within the ?le 
speci?ed by the application ?le name. 

Composite image information is information for synthe 
siZing the base images captured (photographed) by the 
imaging system 2. The image numbers for synthesiZing the 
foreground or the background of the basic image data are 
respectively indicated by one byte. 

The character information consists of foreground charac 
ter code ID, a background character code ID, foreground 
character information and background character informa 
tion. One byte each is assigned to the foreground character 
code ID and background character code ID, and the loWer 
tWo bits for example specify character codes such as ASCII, 
SJIS and Unicode, and the upper six bits are used to specify 
the 64 font types. 

The foreground character information and background 
character information identi?ed by the character code ID are 
expressed With 64 bytes each and a null character is the 
terminator character. 
TWo bytes are assigned to the print count information and 

shoW the number of print outs of the holographic stereogram 
by the hologram printer 4. 

The above base image data is appended to the control ?le 
information holding the control information described 
above, and sent to the hologram printer 4 by Way of the 
transmission path 3. The hologram printer 4 makes printouts 
of the holographic stereogram based on the control infor 
mation ?le sent along the transmission path 3. The hologram 
printer 4 at this time incorporates items such as the print 
count, optimiZed exposure information or the ID No. of the 
hologram. OptimiZing to the exposure information is per 
formed by optimiZing the brightness of the look-up table and 
image, and the aspect ratio, based on the image capture 
conditions listed in the control information ?le. 

Next, the hologram printer 4 is described While referring 
to FIGS. 3A and 3B. FIG. 3A is a draWing of the optical 
system of the hologram printer 4 as seen from above. FIG. 
3B is a draWing of an essential section of the optical system 
of the hologram printer 4 as seen from the side. 
As shoWn in FIG. 3A, the hologram printer 4 comprises 

a laser lamp source 31 to beam a laser light of a speci?c 
Wavelength, a half mirror 33, and an exposure shutter 32 
installed along the optical axis of the laser light L1 from the 
laser lamp source 31. 

The exposure shutter 32 is shut When light is not exposed 
on the hologram record medium 30, and is opened When 
light is exposed on the hologram record medium 30. The half 
mirror 33 has the job of separating the laser light L2 passing 
through the exposure shutter 32, into the reference light and 
target object light. The laser light L3 re?ected from the half 
mirror 33 is the reference light, and the light L4 permeating 
through the half mirror 33 is the target object light. 

Areference light optical system consisting of a cylindrical 
lens 34, a collimator lens 35 for making the reference light 
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6 
a parallel beam, and a full re?ecting mirror 36 for re?ecting 
the light made into a parallel beam by the collimator lens 35 
are installed in that order, on the optical axis of the light I3 
re?ected by the half mirror 33. 
The light re?ected by the half mirror 33 is ?rst changed 

into dispersed light by the cylindrical lens 34, and then 
changed into a parallel light beam by the collimator lens 35. 
AfterWards the light is re?ected by the full re?ecting mirror 
36 and beamed into the hologram recording medium 30. 

In the draWings of FIGS. 3A and 3B on the other hand, the 
target object light optical system consists of a full re?ecting 
mirror 38 re?ecting the light permeating from the half mirror 
33, a special ?lter 39 consisting of a convex lens and 
pinhole, a collimator lens 40 for making the target object 
light a parallel beam, a display device 41 for displaying the 
image for recording, and a cylindrical lens 42 for focusing 
the target object light on the hologram record medium 30 
installed in that order along the optical path of the light L4 
permeating through the half mirror 33. 

After the full re?ecting mirror 38 has re?ected back the 
light L4 that permeated through the half mirror 31 the light 
from the point light source is diffused by the special ?lter 39. 
Next, the light is changed into a parallel beam by the 
collimator 40 and then beamed into the display device 41. 
The display device 41 here is a permeable type image 
display device consisting for example of a liquid crystal 
panel, and displays images based on image data sent from 
the imaging system 2. The light from the display device 41, 
after modulation according to the image shoWn on the 
display device 41 is input to the cylindrical lens 42. 
The light passing through the display device 41 is con 

densed laterally by the cylindrical lens 42, and that con 
densed light then is input as the object light to the hologram 
recording medium 30. In other Words, in the hologram 
printer 4, the projected light from the display device 41 is 
input to the hologram recording medium 30 as object light 
of a rectangular shape. 
The reference light is beamed onto the main surface of the 

hologram recording medium 30, and the object light is 
beamed onto the other main surface of the hologram record 
ing medium 30. In other Words, along With the reference 
light being input at a speci?ed angle to one main surface of 
the hologram recording medium 30, object light is input to 
the other main surface With an optical axis approximately 
perpendicular to the hologram recording medium 30. The 
reference light and object light therefore interfere on the 
hologram recording medium 30, and the resulting interfer 
ence bands due to this interference are recorded as a refrac 
tive index on the hologram recording medium 30. 
What is claimed is: 
1. A holographic stereogram printing system comprising: 
image provision means for providing an image for a 

hologram and a control information ?le related to said 
image used in said hologram; 

printing means for printing out a holographic stereogram 
made based on said image according to said control 
information ?le; and 

image processing means for processing said image pro 
vided from said image provision means; Wherein said 
control information ?le includes an attribute having a 
capture condition for capturing said image for said 
hologram and an identi?cation code to be visually 
recogniZed When printed on said holographic 
stereogram, and 

said processing performed by said image processing 
means designates a position on Which said identi?ca 
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tion code is printed on said holographic stereograrn so 
as to allow recognition of said identi?cation code When 
said holographic stereograrn is viewed from a desig 
nated angle. 

2. A holographic stereograrn printing method comprising: 
an image receive process of receiving an image used for 

a holograrn and a control information ?le relating to 
said image; 

a detection process of detecting said control information 
?le; and 

a printing process of printing out a holographic stereo 
grarn made based on said image according to said 
control information ?le detected by said detection 
process; and 

image processing process of implementing speci?ed pro 
cessing on said image for holograrn; Wherein 

said image generated by said image processing means is 
printed through said printing process according to said 
control information ?le so as to alloW recognition of an 
identi?cation code included in said control information 
?le When said holographic stereograrn is viewed from 
a designation angle. 
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3. A holographic printing method according to claim 2, 

Wherein said image receiving process receives via a 
network, said control information ?le and said image pro 
vided from a plurality of image provision means. 

4. An imaging apparatus comprising: 
irnaging means for capturing an image for a holograrn; 

and 
control information generation means for generating a 

control information ?le relating to the image for holo 
grarns captured by said image capture means, 

Wherein said control information ?le generated by said 
control information generation means is added to said 
image captured by said image capture means 

wherein said control information ?le is recorded in a 
format With an identi?cation nurnber added to infor 
rnation relating to attributes of images and image 
capture conditions When said image Was captured, and 

Wherein said control information ?le contains angle des 
ignation information, said angle designation informa 
tion de?ning an angle from Which said identi?cation 
number can be visually recogniZed. 

* * * * * 


